IN THE Umtkd States Patent and Ti:.4J>ema rk Office 



IN RE APPUCATIOK OF Kranic h et i\ 
SERIAL NO liSlO-'-^-'^ 
pjl^pp. September 18, 2006 

PqJ{. ■ Non-Glvcosylated/Non-Olycosidic/Non-Pepiidic 

Small Molecule PSGL-1 Mimetics for the Treatment 

of Mmnixmtory Disorders 



DECLAMATION 



I, m. Remo Kjranich, bom on December 28, 1969 in lifennigsdoif, Germany, having a 
bachelor {"Diploma'') of eheiiristr^^ 

a mm of the Federal Republic of Germany and residing at Hennigsdorfer Strasse 
141.M in D-13S03 Berlin, Germany, declare as foHows: 



I am a fully trained chemisi, having stisdied chemistry at the Technical University of 
Berlin, Germany, from 1990 to 1996; I was awarded my bachelor ("Diploma") degree 
by Oie latter university in 1996; I finalized my PhD studies in organic chemistry at the 
Technical University of Berlin in 1999 and held a post-doctoral Biomedical Research 
Associate position at The Scripps Research Institute, La Jolia, CA, United Stales from 
2000ojHil ?00l 

Since v. hen T jouied Re^otai AG at Neuendorf^trasse 24a m D46761 

Henmg^idosi. Germany, I have been engaged in the synthesis, research and 
development of snuil molecule compounds. 

I am one of the inventors of the invention disclosed and claimed in Application US 
10/593,259 (filed September 18, 2006), and T am therefore fuUy conversant wiih tne 
technical area to which application 10/593,259 pertains; 

] luvo rr:^d apifkoar.o i .^.C iis'^' irv a v''i^'^t«»» particular the Office 

AcLxoTi dacd Dcctmhtix 11, I^OOv, .md Lie puor art referenced therein, and I am 
therefore also well acquainted with the invention, which is disclosed and claimed in 
US application 10/593,259. 



The foliowmg experirocBts aiKi tests were carried out uBfler my supervision ■ 
accordance the standardized procedures us described in ibe pateai application ar 
in pailiculai- on page 62 of the appbcalion. 1 have reviewed the test protocols at 
based on my review and knowledge, I consider those data to be fully reliable: 

a) The foUowiDg compound corresponding to Example 108 of the present patent 
application was prepared in our laboratories as following: 




OH 



Step 1: (The following reaction is done in an ai\hydrous N-i atmosphere.) Suspend 
EDCHCl (187 mg, 0.97niinol.) and EuN (136 ^iL, C- 97 mmoi) h: anhydrous 
dichloromethane (3.5 mL) and stir the resulting solution for 5 vrin at rt. Add 3-(3,4,5- 
Trimethoxy-phenyD-propionic acid (234 mg. 0.97 niau.i) and DMAP (12 mg, 
0.1 nuTiol) and stir the resulting solution for 10 miu. Add 3-Armno-4-meuhyi-benzoic 
acid methyl ester (A) (107 mg, 0.65 mmol) and stir the reaction solution overnight at 
rt. Quench reaction solution with water and saturated ammonium chloride solution, 
separate layers and extract aqu. layer several times with dichloromeihane. Wash 
combined organic layer with brine, dry ^^ilh NajSO*. filtrate it tliroug)> a shon pad of 
silica ael using EtOAc/CyH (34-1! and remove solverjt under reduced pr&ssure. Purify 
ffe crilc product by proixirative radial duoaiatography (silic-a gel 60PF, CyM/ElOAc 
Ul t to obtBin ::1-Mefhvl--3.43~(r^-^,5-lriiBetey-phenyi)4n-opionylam3nOj add 
m&ihyl ester (B) (1.^? mg, 6\<^o) as a white solid. "H NMR (400 MHz, CDCI3): 2.11 (s, 
3 n)- 2.69 ft, 2 H, / - 7.2 Rz); 3.01 (t, 2 H, J = 7.2 Hz); 3.90 (br.s, 9 H); 3.88 (s, 3 H); 
6.46 (s, 2 H); 6.77 (br.s, 1 H); 7.21 (d, 1 H, J = 8.1 Hz); 7.74 (br.d, 1 H, J - 7.6 Hz); 
8.35 (br.s, 1 H). 

Step 2: (The following reaction is done in an anhydrous N2 atmosphere.) Dissolve 4- 
Methyi -3--[?-(.5,4,5--iiim.ethoxy-phenyl)-prop3onylamino]-benzo3C add methyl ester (B) 



(103 mg, 0.26 mmol) in anhydrous dicWoromelhane (1 J ruL), cwi the solution to ~ 
78''C aj3d add dropwise BBr^ (330 |iL, 5.48 ramol). Stir the i-eaction mixture for 
30 min at "78°C aati afl..-r slowly warming up for additional .15 h al rt. .'\dd dropxwse 
ice-water follov,ed by FtOAc. ?ep^,i-ale i&yefs and extract aqu. iay-T several unie;- wUb 
EtOA.:. Wash cfunbined org-iuio layer with brine, dry widi Na^SO^, fiUraix; and 
fcrr.ovc iolverit under reduced pressure. Purify the crude product by preparative RP 
HPLC (gradient, water/CH/'N 95:5 to 5:9?) to obtain 4-Methyl-3-l3-(3,4,5- 
triitydroxv-phenyl)~propionyiamino]-faenzoic acid (lOS) (44 rag, 49%) as a whue 
solid. NMR (400 MEz, CD3OD): 2.21 ^s. 3 H); 2.69 (t, 2 H, / = 7.4 It): 2,85 (t, 2 

H, ./ = 7.4 Hz); 6.3 i (s, 2 H); 7.34 (d, 1 H, i = 7.8 Hz); 7.81 (dd, 2 H, // - 7,8 Hz, J-, - 

I. 3 Hz); 8.01 (d, I H. J =1.3 Hz). 



b) The following compound D2-i0 correspt>nding 10 the prior art publication of 
Blaakmeer et al. in Journal of Natural Products, Volume 57, (8), pages 1145- 
i i5i, of 1994 was prepaied in Our iahoratories fey the foUowing synthetic rouJe: 




P 

1. KbH 

HgQ, Msm 

2. HC\ 




Step 1: rrhe following reaction is done in an anhydrous N-^ aUr;o sphere. j Suspeiid 
BDC hydrochloride (1.63 g, 8.52 mriioi) and BtjN (1.20 nd.. B.52 ffln^ol) in CAobydn^us 
dukloronseihane (30 ml ) and siir tlic resulting soiotion for > min at n. Add :U:.A,5- 
irinxHhoAyp!iCR>l}-prcHV;omc acid iF. i,43 l-, .\97 raaiol) ^nd DM4P {VMxng, 
0,85 nvax)ii and stir the rosalting solution .lor jOrnin at rl. Add Enethyl-2-ar3-(mo-3,S- 
dimethoxybenzoaie (E, 1.20 g, 5.68 tiunoi) and stir the reaction mixture 3 d at rt. 
Quench reaction solution with water (30 mL), separate layers and extract aqu. layer 
several times widx dichloromeihane. Wash the combined organic layer with water and 



se^exal t mt^ with dicMorometbane VVasi . . o e.-.o \i>v; ^nh .-tier md 

p'odjlct m £t() \ % ovc-r a '^hoit p.Ki ot ^mca gel ara ,.>U3jn resiJve bv cob^imi 

ch'oruiographv (sdic. fid 60, En)Ac/CyH 3+1 latei l+L later 1+3) to obtain 2-[3- 
0,4,5-tnroeilK>Av'phcnvipn)pion>'l)amino]-i,5-dimethoxyben/o.c acid methyl ester (G. 
747 mg. 30%) as a colorless oil NMR (400 MHz. CD OT^) 1^ it ? H 
/= 7.6 Hz); 2.97 ft, 211, J -7.6 Hz); 3.77 (S, 3 H));3.82(s 31-^,3$'!^, > H^, 3 8l- 
(br.s. 6H) 3.87 (s 3H); 6.61 (s, 2H); 6.82 {d IE ^=2 3 Hz), 6 94 (d, 1 H. 
i = 2.3Hz). 

Step 2: Dissolve 2-[3-(3,4,5-trimftthoxyphcnylpropionyl)aiTuno>^,5 dmif^oKy- 
benzoic acid methyl ester (G, 747 mg, 1.72 mmol) in a nuxtuxe of MeOT^ (9 ml.; and 
H2O (9 ml.! rt and add rine powdered KOil O00i->g - Hnm.^J^ '^tii rr^ctson 
niixterc f^vermght al rt Quonch mact^-p ^n.xaHC ^ ^ aactu » ;r ^ M -tq*^ ^^^"^ 
(8 50 irJ 8 "0 v\mo\) d "^^ J ' ' via vacuum rduati^n —.c was^ 'he tiller 
caVc vV5tb H3t> ^ vou . r o ..uied. Dry tiite: oake oil pump vacuum 

to ohtaxn 2 [3 O^^^U^-tiimcrbtAyphenyipropionyOammol-J.S diniethoxybenzoic acid 
(H, 636 mg. 88%) as a white solid 'H NMR (400 MHz, CD.OD): 2.67-2.73 (m, 2 H); 
2.94-3.00 (m, 2 H). 3 77 (s. 3 H) }; 3.83 fs, 3 H); 3.86 (s, 6 H), 3.87 3 H); 6.61 
(br.s, 2 H). 6 81 id, 1 H, / = 2 8 UiX 7.02 (d, lH,i = 28 H^) 

Step 3 (The foilowm^ reaction is doae m an axshydrow'? N; atmospheie.) Dissolve 2- 
i3K3>4,5-u-itn,ethoxyphenylpropionyl)amino]-3 3-dimethoxybenzoic acid (H 572 mg. 
I3b mnioi) m anhydrous dichloromethane (14 mL), cool the solution to -78°C and 
add dropwise BBr, (1 M solution in dichloromethane, 21.0 mL 21 0 mmol). Stir the 
leaction mixture for 2 h at O^C and quench reaction nuxture under vigorous stmitig by 
dropwise addition of ?M KCI (16 nil) Tolcct re^ruug vcllo^v p-e.iprate bv 
filtration and wash tiitei cake scvexaL tinieo ^mIN ^J/i csrtt dicliiu-osnethane Punfv 
crude product by prqarative Ri' HPLC (gradxcnl, water/CHJCN 95 5 to 5 95} to 
oMa'n M) (3,4,5 tiiibvdu>x>phcnyl~propionyi)amino>3,5-dihydroxyben2foic acid 
, D2.10, ^5 mg, 1 1 ^-c) as a Ught yellow sohd. NMR (400 MHz, CD3OD): 2.68-2.73 
(m, 2 H): 2.83-2.88 ^m, 2 H)i 6.30 (s. 2H)- 6.55 (d, 1 H. / = 2.8 Hz). 7.02 (d, 1 H, 
/-2.8Hz). 

Tlie above applied intermediate E is obUsined by the following route: 

0, / <\ ./ 

/■-^^ HNDg ^ HCOgMH^ 
" ' } — - ^ /0-\ />"N02 - ^ 



C 




Step 1: (The foilowng reaction is crimeii out in an Nj atmosphere.) Dissolve methyl- 
3,5-dimethoxybenzoate (C, 9.26 g, 47.2 mmol) in Ac^O (94 ml.) at 8°C. Add 



eoAx-itratet^ UMO3 (9 49niL), m-XiUr. 



M.1 .i5Xtuietor3hattMstemperatui- HvO ... <x . s - . scidnicr oi H^O 
OCv. .nL' ^ulloct the resuHmg prtupitatc by vacuum hUriDoa £xA v,'<ash ft^^er cake 
witn H-.C) ! U 50 iol V^Ay i^mlung product by column chiomatography (silica gel 
hO, %JHjttC)Ac M) 10 obtain methyl 2-nitro-3,5-diinethoxybenzoate ^D. 3 05g. 
27%) as a yellow solid NMR (400 MHz. DMSO-d,): 3 81 (s. 3 H); 3.89 (s, 3 H); 
3 91 (s ^ !!)• 6 97(d 1 H,/-=25 IIz); 7 07 (d, 1 H, /- 2 5 Hz) 
Step ^ JKr foiiowing reacttc^n caned o.k at \^ at 'Dosphere ) Dissolve methyl- 
2 niuo jV-^^inethoxybenzoate fi>. ^04g, Ubrnmol) m MeOH (180 mL) and add 
palladium on activated charcoal (1.34 g, 10 mol%, 10% Pd loading) and ^runou-atD 
formate (7 94 126 mmol) Degas the reaction mixture carefully (3 twx&e t .IjsK v nb 
N. again and stir for 45min atrt Filtrate mixtiue ovei a short pad of I ehte and 
remove solvent under reduced pressure. Dissolve Cfua.^ -'^^^'^^"^ ''"^^ ^^^^^ ^''-^f^ 
bv ^"iltr?tK>n ovsr d short pad of sihoa to obtam incihyl-Z aniino-3,5- 
dimetbox>b>n/o?.te 2 53 £ ^ as an off while solid NMR (400 MHz, 
CDas)' 3 76 ^3 3 H). 3.85 (s, 3 H), 3 88 (s, 3 Hj; 6.58 (d. I H, i - 2 5 Hz), 6.93 (d. 
IH, J = 2.5 Hz). 



c) The following in-vitro testing was performed: 



Sialyl Le^^is""' Tvtosme Sulfate Assay (sLe'' TS-'VL 

Compounus ot th.> Kcseut ms^mn-u ^ ^ a molecular level for thsir ability 
to inhibit the bmdmg ot P-, or E sck. m du>neric molecules to sLe^and tyrosine- 
sulphate residues linked to a polymeric matrix as a PSGL-1 substitute. Selected 50% 
inhibitory concent: ations (ICw-values) are determined. Microtiter plates are coated 
overnight in carbouaie bu ter pH 9 6 wrth goal .mti human Fc roAB (10 ug/'inL) After 
washing in as?ay boltei ,,25mM A-{2 h^cioxv^-'tM ■)-l-''ri'riaiAUteUianesu:t.mic acid 
iUBPE:^), 150uiVl S'xCl \wM t^ii; g-i" 4-) an,l b'ockiog 0% bovmt seium 
a'ba«\in TBbA) n as^ay '^i^lt..) pbte^ sn^ 'n.ix.->ater ior 2 h at 37°C witli human P- 
S'kxUukP zbnruh (0 M nM xc;,pectively iSOng/inL; or human L-Selectm-IgG- 
cb.oier.! (0 61 nM vc^peai^ -ly ng/mL) or human E-Selectin-IgG-cliimera (0.61 nM 
r.^^peaivelj ni ng;mL) 5 ^iL of sLe" -tyrosine sulfate polyacr^'lamide (1 mg/raL) 
carrying 15% sIj&\ 10% Tyrosine-sulphate and 5% biotin is cunaJeyed with 20 uL 
Streptav-idin-Peroxidase solution (1 mg/rnL) and 25 juL aosav butle;r wtthoui CaOa- 
ro3 use \v tht 'X'^ic.y. lipand complex is diluted 1:10000 ip a.ssav buffer ^ra hixthtr 
■Miii^c 1 1 \Mili\aying amoMts of compounds m assay buffo: Incl 2'"^ DMSO Tf-is 
-mKlLue IS added to tiie wHlv precoated with E- or P seieclin. Attei mcubatK'u ff r 2 h 
at 37=C. wells are washed for six times with in assay buffer incl. 0,005% 



PoIyox>.»AhskiiPSorbnar. lOODolaaiai'- ^PWEEN 20), de^eWpeJ fox 10-15 iDiii '^.ita 
?0 ul. \r ..%V-UU-aineiF.yI benzidme CiMBWa substete soiuto) and stopped with 
20 ul IM H^SCa, Bound si Tyrosine sulphate ligaiid oompkx is determined by 
measuring optical density at 450 nm vs. 620 run in a Fusion aJpha-FP reader (sold by 
Packard Bioscience, Dreieich, Geonany). 



As the following Table 1 shows, the conipouind of the present invention (108) shows a 
more than 2i)foId higher abiHty of inhibiting aU 3 sekctins (E-. P-, and L-) tJsan the 
compound 02-10 of prior art document D2 (Biaakraeer et ai.). 



Result s from sl^n'SA: lC,o DmMt3dl=LLM^ 
Table 1 



Compound 


ICsoE-Selectin[|iMJ 


lC5c.P-Selectin[MM] 


ICsoI-Seleciffil^M] 


m 


1.3 




1.8 


D2-10 


41 


35 


39 



I further declare that all statements invade herein of my ovv';> knowledge are true and 
that ^1 statements made on informatioD and belief are believcti to be true; and further 
that these statements were made with the ksKV^'ledge that wilful false statements and 
the like so made are punishable by fine or imprisonment, or both, under Section 1001 
of Title 18 of the Umted Staler Code and that such wilful false statements may 
jeopardize the validity of the apphcaiion or any patent issuing thereon. 




Date- April 28, 2010 



